supplemented with a cOmplete™ EDTA free protease inhibitor tablet (Roche) and lysed by sonication. Cell debris and insoluble proteins were sedimented by centrifugation (40,000 xg, 30 min, 4°C). The supernatant was supplemented with imidazole to a final concentration of 10 mM and loaded onto a gravity affinity column (Ni sepharose 6 FF 5 mL, GE Life Sciences), equilibrated with GLN4 buffer B (GLN4 buffer A containing 10 mM imidazole). The column was washed with 50 mL GLN4 buffer B and the target protein was eluted with GLN4 buffer C (GLN4 buffer A containing 250 mM imidazole). Fractions were analyzed by SDS-PAGE and fractions containing GLN4 were pooled and dialyzed against GLN4 buffer A overnight at 4°C. The dialyzed protein was then loaded on a 5 mL gravity GST column (glutathione sepharose 4B, GE Life Sciences) equilibrated in GLN4 buffer A. The resin was washed with 60 mL of GLN4 buffer A and proteins were eluted with GLN4 buffer D (GLN4 buffer A containing 10 mM glutathione). Protein fractions were analyzed by SDS-PAGE and fractions containing GLN4 were pooled and dialyzed against GLN4 buffer E (20 mM TrisHCl pH 7.5, 150 mM NaCl, 2 mM DTT) and concentrated to 6 mg/mL with Vivaspin centrifugal concentrators (Sartorius Stedim Biotech).
In vitro transcription and aminoacylation of tRNACUA
Artificial yeast Gln suppressor tRNACUA was produced by in vitro run-off transcription directly from the PCR product using the HiScribe™ T7 High Yield RNA Synthesis Kit (New England Biolabs) following the manufacturer's instructions. The resulting transcript was purified by phenol-chloroform extraction using a mixture of phenol-chloroform-isoamylalcohol (25:24:1) (Applichem), precipitated in 2 M NH4-acetate and 2.5 volumes of 96% EtOH at -80°C and stored as dry pellets at -20°C. Prior to use the pellets were dissolved in nuclease-free water and refolded. To this end, tRNACUA in HK buffer (100 mM HEPES-KOH pH 7.5, 10 mM KCl) was heated to 70°C for 5 min and a final concentration of 5 mM MgCl2 was added just before placing the reaction on ice. [5] . GLN4 was removed by addition of glutathione beads (glutathione sepharose 4B, GE Life Sciences) to the aminoacylation reaction. The reaction was incubated for another 30 min before the glutathione beads were removed. Successful loading was confirmed by urea-PAGE (6.5% acrylamide 19:1, 8 M urea, 100 mM Na-acetate pH 5.2) [5] .The loaded suppressor tRNACUA was precipitated in 300 mM Na-acetate pH 5.2 and 2.5 volumes of 96% EtOH at -80°C and stored as dry pellets at -20°C.
Lysate preparation
E. coli lysates were prepared as described by Apponyi et al. and Loscha et al. using BL21 Star (DE3)::RF1-CBD3 cells [6, 7] , but with slight modifications. The cells were grown at 37°C in a fermenter with 3 L of Z-medium (41,2 mM potassium dihydrogen phosphate, 166 mM potassium phosphate dibasic, 10 g/L yeast extract, 110 mM glucose, 10 mg/L thiamine, 1 mM MgSO4 and 50 µg/mL Kanamycin). When the cell density (OD600) reached 1, isopropyl β-D-1-thiogalactopyranoside (IPTG, 1 mM) was added to the cell culture medium to induce T7 RNA polymerase synthesis. The cells were harvested in the mid-log phase (OD600 ~3-4) and washed with S30 α buffer (10 mM Tris-acetate, pH 8.2, 16 mM potassium acetate, 14 mM magnesium acetate, 0.5 mM PMSF, 1 mM DTT and 7.2 mM β-mercaptoethanol) before storing the pellets at -80°C until use. The thawed cells were suspended in buffer S30 α (1.3 mL of buffer per gram of cells) and disrupted in a French press cell (Emulsiflex C-3, Avestin) at a constant pressure of 20,000 psi.
The lysate was cleared by centrifugation twice (30 min; 30,000 xg; 4°C), discarding the pellet after each centrifugation. To remove release factor 1 (RF1), the lysate was passed over chitin resin (New England Biolabs) as described by Loscha et al. [7] . All dialysis steps were performed at 4°C. The final supernatant was dialysed against buffer S30 β (buffer S30 α without PMSF and β-mercaptoethanol) using SpectraPor#4 dialysis tubing (12-14 kDa MWCO) (Spectrum Laboratories Inc.) for 3x 1 hour, followed by a dialysis against 50% PEG 8000 in S30 buffer until the volume of the extract was reduced to half volume. Residual traces of PEG were removed by a short dialysis against S30 β (~15 min) before changing to buffer S30 γ (S30 β with 400 mM NaCl) overnight.
Subsequently the dialysis tubes were placed into a 250 mL Pyrex glass bottle, filled with prewarmed buffer S30 γ (42°C), and incubated for 45 minutes at 42°C in a water-bath with gentle shaking. The lysate was then dialyzed against buffer S30 β for 4 h.
Finally, the extract was cleared by centrifugation (10 min; 30,000 xg; 4°C) and the supernatant was aliquoted, flash frozen and stored at -80°C until use.
Cell-free expression
Cell-free protein expression was performed in batch mode as described by Apponyi et al. [6] . The time-course of protein synthesis was monitored using a fluorescence read-out (sfGFP) in combination with a plate reader/incubator (Gen5, BioTek Instruments, 485 nm (excitation), 528 nm (emission)). Most assays were carried out as triplicates in a reaction volume of 50 µL dispensed in 96-well plates. Samples for NMR studies were produced at large scale (5 x 1 mL for H16 and 10 x 1 mL for H46) and incubated at 23°C for 5 hours at 750 rpm. To produce site-specifically labeled samples 10 µM of Gln suppressor tRNACUA were added in addition to the standard reaction mixture (see above). Yields between 12-17% and 8% were obtained for the H16 samples and H46Q20, respectively.
Uniformly labeled NMR samples were prepared by substituting the standard amino acid mix with 3 mg/mL ISOGRO® [8] (an algal extract lacking four amino acids: Asn, Cys, Gln and Trp) and additionally supplying Asn, Cys, Gln and Trp (1 mM each). To simplify the assignment, two different samples were used: ISOGRO® -Gln -Glu (unlabeled Gln and the standard 80 mM potassium glutamate were used) and ISOGRO® with added 1 mM [ 15 N, 13 C] labeled Gln and 80 mM ammonium acetate instead of 80 mM potassium glutamate.
NMR
All NMR samples contained 20 mM BisTris-HCl pH 6.5, 150 mM NaCl, 10% D2O and 0.5 mM 4,4-dimethyl-4-silapentane-1-sulfonic acid (DSS). Experiments were recorded at 293 K on a Bruker Avance III spectrometer equipped with a cryogenic triple resonance probe and Z gradient coil, operating at a 1 H frequency of 700 MHz for H16Q24, H16Q28, H16Q32, H16Q48, H46Q20 , or 800 MHz for H16Q20. A 1 H-15 N-HSQC was used to determine 1 HN and 15 N amide chemical shifts [9] . For the determination of 1 Haliphatic and 13 Caliphatic chemical shifts a 1 H- 13 C HSQC was used [10] . For H16Q20, H16Q24, H16Q28 and H16Q32 1 H-15 N HSQC spectra were acquired in ~21 hours using 512 scans, 128 increments and a spectral width of 21 ppm in the indirect dimension. 1 H-13 C-HSQC spectra were acquired in 28 hours using 512 scans, 128 increments and spectral width of 60 ppm in the indirect dimension. In order to observe the cis/trans isomerization of H16Q48 1 H-15 N-HSQC spectra were acquired in 42 hours using 1024 scans, 128 increments and a spectral width of 21 ppm in the indirect dimension. The 1 H-13 C-HSQC spectra were acquired with the same settings as those for the other Qs. For H46Q20 the 1 H-15 N HSQC spectrum was acquired over 23 hours using 736 scans, 96 increments and a spectral width of 16 ppm in the indirect dimension. Chemical shifts were referenced with respect to the H2O signal relative to DSS using the 1 H/X frequency ratio of the zero point according to Markley et al. [11] . For the sequential assignments of H16 ISOGRO® -Gln -Glu (39 µM), four triple resonance (3D) experiments were used: HNCO, HN(CA)CO, CBCA(CO)NH and HNCACB.
Random coil chemical shifts were predicted according to the Poulsen IDP/IUP random coil chemical shift predictor (https://spin.niddk.nih.gov/bax/nmrserver/Poulsen_rc_CS/) [12] [13] [14] or to Tamiola's neighbor corrected IDP library (http://nmr.chem.rug.nl/ncIDP/) [15] . Secondary chemical shifts (SCS) were obtained by subtracting the predicted value from the experimental one (SCS=δexp-δpred). For a better reliability of the results regarding possible referencing errors, we used the combined
Cα and Cβ secondary chemical shifts (SCS(Cα)-SCS(Cβ)).

Results and Discussion
Figure S1 s random-coil library [15] .
A schematic representation of htt exon1 is shown to indicate the different domains and the positions of Q and P residues are highlighted in yellow and blue, respectively. The results obtained with this random coil library are in excellent agreement with the ones obtained using the Poulsen IDP/IUP random coil chemical shift predictor [13, 14] shown in Figure 2g in the main text. were predicted according to Poulsen [13, 14] or Tamiola [15] . 
